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ascription 

la t BS to polynucleotide hybnd- 
TW. invention relat '^^.labeled first poW" 
:ati0 n assays wherein a cata ^ pawled 
mcle otide probe and an apo ****** 
5econd PoWnucleo.de Prob e 3 ^ ucleoti de an^yte 
Mth a complementary target P r ^ substfate 
in . to r example, a P h V^^\^ 0 P nvert ed by the 
is added to the ««J*«« ^ whiC h in turn 
catalyst to a transto matio lomines cer. The 
converts the *^™ n ^' l 9 incid ent light ab- 
sample is irradiated^ wd med at a dl tferen 
sorbed by the > emissions can occur 

wavelength. Such s ^^ n plac e and hence the 

omy « •^fS^X-S*** ,s re,at8 
^orseSaryVemined. 



Polynucleotide ^^Z^ ^1 
as research tools ,o ; *° *° leotide sequences 
«on of unique or specie ^ of mixed nu 

Ses ^e been developed. dis . 

Southern - ^-SaSybHaization technique 
Coses a P°'Y" uc ^fJ c £ c acid probes. This 
employing radiolabeled e Qetection 0 f 

procedure P^S^SeLcation ot the poW* 
Jrobe/analyte hybrids and Hwever , 
nucleotide sequence of *e ^ dl ^stic 

Southern procedure, as wen acid 

procedures employing «*» conBumlBB . and 
probes, are very and expenses gen- 

have the addH.onal proWem ^ such as 

eralW associated w.th '^ ,oa J* Thus, such as- 
peVonnel monitoring -^f^ research and 

are not generally empi y is . 
cial areas such published June 4 

Ward et al.. ep - A ^"° s use ful as probes in 
1982 . «^,2S?SSi«-»« DNAtechno " 
biomedical research anc irec pufme 7 . 

0Qy . therein ^i^ovalently coupled to a 
deazapurine or detectable complex 

Moiety capable of «^"*^ bein g coupled to 

purine bases at the 8-po imidine bases* 
bases at the l+^fJJ* nucleotide^ The 
the 5-position to are incorporated into 

Ranki. EP-A-0 095 , 5« P ny . 

1983 . discloses a techn^j technique c°m- 

bridization of "^.^anded nucleic acid from 
prising contacting smg»e^ f ^ nuc(etC 

a microorganism wvw a w 



»_ «i »ha pair being 
ad d reagent. 

single-stranded ^ c ° ^ ^ ^ one of *e 
microorganism^lenved n attached to a 

^r being a nucleic acid firlor , while 
5 solid carrier, such , as a n, ^ a 

the other is a ^'^by a labeled hybnd .s 
radioactive marker^ whereby ^ ^ lden _ 

ormed attached to the sow cw mta|00fw 
Son of a ^ r9 ^l W T?e correctness of 
, 0 gSsms present in a sample- Th ^ me 

„ PCT/FB82AJ0220 Publ|Sh^ Ju»y ^ 

' 5 nucleic acid P ro * ^f^lent attachment of 
chemically ^'^iSuorene group to one 

capable of enzymaticaiiy * ca scade. 
S-'-^^rCTiW .ssued 
FalKow et al. " IT a method for detecting 
35 November 9. 1982. dolose a m ^ by 

35 the presence of a Pathogen^ ^ jnert sup . 
depositing and fixmg sad **np ^ o , ^ 

pTand Sizing *ejeneti uctejc ^ 

Sget Pathogen to « 'ab^e . , iga nd. a 

- rra^Uinesce,anen 2 yme.oran 

antibody. , rB . A . 2 0 19 408 published 

Kourilsky I me thod for detecting 

October 31. °J J ^ NA fragment in a 

45 the possibte Presence ^ of the sought 

sample compnsmg the hyo . g ^ w » 

fragment with an ****** subsequent to the 
aTenzyme either prior to or , 
hybridization r^elion- T1»P0 lable by 

- « W9et T^z7r.S.ed hybridization 

^ ^"scToi a he r s ^a_ 

.abeled. single-strand- 
hyb ridizing sedation of the un- 

ed polynucleotdes. After 
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hybridized reagent. ^ 9 ^rotated to 

lig ht.Any subsequent g rtj— ^ ^ sample . 

^r^vr^o. «. - *-* ,ummes - 

cent systems. ^ pub | ish ed July 

Heller et al.. EP ™ mnnane0 us light-emitting 

hybrid.zat.on assay wherem are 

■ nd ^ "?rS5!^» targ8t sin9,e " 

hybridized with a » mp " ohvsiological sam- 

p,e such that nonrad.0 segrne nts. At 

between the labels ofthe « a f r/emitte r 

.east one of the label .s of the ^ ^ ^ 

type such that energy n t ittea as 
Torbed from the o*er l.gM label .s 

a different wavelength. Such se lace Jnis 

can only occur if nvbnd'zat.on of re - 

system. however, sutfere me d'S o< 

quiring two 't^ diSnS enough to be 
losorber/emitter <**^ r ^ other by pho- 
- 10 ?uc°h di may be * 

s^^^ - 

The enzyme cat ^ ze ° n . Brandt et 
apCuminescer to >7J"~ — *-» * 

a,.. Anal^Bicchem.. «. 6 to ^9 H » djsclose th9 

a,. AwLBoch?^ JJ f|uoresc8 nt apofluorophore 
conversion of the non . fluorescent 
. diacety. ST.7NW. tor and peroxidase 
compound by ^^"J'o, lamicro quantities 

for the «^ m ^ et al- An£02!!:. 

of hydrogen , perox.de • unv0 ,,.-^a^ 
40 (8). 1256 to 1263 <1968 ^^Girit 

39 (^ 2710967). disclose the 

^^^e^ontiuorescent apofluorophores 

converse of *f . ^"""doxyphenyl-acetic sod. 

homovanillic £j5£etcart compound by 

tyrosine or Wramme to a «uo« ^ ^ 

hydrogen perox.de «JJ ^ of hy - 

fluorometric ^SST^S^SSt: ^ 

111 to 116 (1983). fluorescent com- 

nonfluorescent apofluompho«* to nematin for the 
pounds by "V^n ^ ^ 9 ^ ^ ^ 
Auorometric detection of P ^ als0 Q1S . 

drogen perox.de. ^ e could be employed 

doses that alternate peroxides ^ for 

in place of •**^ P 7S£ a o ri. above referen- 

which is fast. s.mple tc ca*y o 9^ present 
and highly sensrt.ve. The assay 

irwention fulfills this { ^ resent mven- 

According to one aspect oim 



formula 



(Y,-Y„) 

s h v are the same or different 

herein Y, ^^hi* collectively form a poly- 
nucleotide """"^SrtanBaliy complementary 
nucleotide sequence substan , ^ ^ 
to a single-stranded JJJ at least one of 
l0 nucleotide analyt* P£™7 „ Yn comprises a 
nucleotide mo.et.es J 'J™^ attached there- 
nucleotide having an WJ^STJ used herein to 
to. The term ■^J' Ration by a 

denote a <r^^£«*X to a luminescer. 
„ "transformat.cn radial CO" ^ ^ ^ 

According to * ,u ""„ lunuc ,eotide probe corn- 
invention, we P^l^SSS^ P' obeS ° f 
position compnsmg two polynuc 

the formulae 
20 (X,-Xo)and(Yi— Yo) 

wherein 



30 



35 



40 



45 



50 



55 



1 an integer generally within the range 2 to 
about 500; 

X, through X.. are nucl eotide 

which are the same or ^ ^ 

moieties wh.ch coll ^' v jT ia|1 C omplemen- 
nucleotide sequence a target poly- 

tary to a s^'-^^d Jat at least one 
nucleotide analyte A. P' ov, ° ^ co mprises 
d nucleotide ^/^S. * 
a moiety Z where * ^ ^ 

luminescer; and 

Yi through Y n . riifferent are nucleotide 

moieties wh.ch collectwe ^y leme n- 
nucleotide sequence "JJ^eion of poly 
tary ,0 a -jJ^SSntTS, but proxi- 
nucleotide analyte A d.ttere ^ js 

mate to. the region tc ^ wh.ch ^ ^ ^ 

co^e^^^ ^ comprises a 
nucleotide mo.et.es Y, th oug ^.^ ^ 

moiety r where 2 ^g^' ^ capable 

ing an -POfc-T-J ^Vuminescer by the 
of being transformed '"to activity 

transformation rad.cal 9^°^ ^ pro- 
of the chemical catalyst of ^™ se[ected 
vid ed that ^-^.^^iV ^ catalyst 

^rS" 1 rSSST P-^ate the 
of (X,-K.) w sun ^ ^ des|rea 
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upon introduction of the appropriate substrate. 
It will be understood that the term "chemical 
catalyst" is used herein to denote a molecular 
species (e.g. an enzyme) or composition capable 
of releasing an appropriate transformation radical 
from a substrate. 

The subject invention also relates to a method 
for detecting the presence of a target poly- 
nucleotide analyte in a sample, especially a phys- 
iological sample, wherein the method compnses: 
(a) contacting the sample, under hybridization 
conditions, with a-first and a second poly- 
nucleotide probe, the first probe having a chemi- 
cal catalyst attached thereto and the second 
probe having an apoluminescer attached there- 
to, both probes being substantially complemen- 
tary to substantially mutually exclusive single- 
stranded regions of the analyte. such that upon 
hybridization of both probes with the analyte, the 
chemical catalyst and the apoluminescer are 
located close enough to each other to permit the 
catalyst to release from a substrate a trans- 
formation radical that subsequently transforms 
the apoluminescer to a luminescer; 

(b) adding the substrate for the chemical cata- 
lyst, the substrate being capable of conversion 
to a transformation radical by the catalyst and 
the said radical being capable of converting the 
apoluminescer to a luminescer; 

(c) irradiating the sample with incident light with- 
in the absorption spectrum of the luminescer; 
and 

(d) measuring the light emitted by the 
luminescer. 

The subject invention also relates to a kit for 
detecting the presence of a target polynucleotide 
analyte in a sample, especially a physiological 
sample, which comprises: 

(a) a first polynucleotide probe having a chemi- 
cal catalyst attached thereto and which is sub- 
stantially complementary to a first single-strand- 
ed region of the analyte; 

(b) a second polynucleotide probe having an 
apoluminescer attached thereto and which is 
substantially complementary to a second single- 
stranded region of the analyte; the second re- 
gion being substantially mutually exclusive from 
the first region, but close enough thereto such 
that upon hybridization of the first and second 
probes with the analyte. the chemical catalyst 
and the apoluminescer are close enough to 
each other to permit the catalyst to release from 
a substrate a transformation radical that subse- 
quently converts the apoluminescer to a 
luminescer; and preferably 
(c) a substrate for the chemical catalyst, the 
substrate being capable of conversion to a 
transformation radical by the catalyst and the 



said radical being capable of converting the 
apoluminescer to a luminescer. 

D ETAILED DESCRIPTION OF THE INVENTION 

5 The present invention provides polynucleotide 

probe compositions, diagnostic kits, and non- 
radiometric hybridization assays useful in the de- 
tection and identification of at least one target 
J0 polynucleotide analyte in a physiological sample. 
The sensitivity and specificity of the probes, kits, 
and assays of the present invention render them 
widely useful in clinical diagnosis and biological 
research. Examples of uses for the probes, kits and 
is assays of the present invention include character- 
ization of genetic disorders, detection of particular 
viruses, microbes or other organisms, and iden- 
tification of specific nucleotide base sequences. 
As used herein, the term "target polynucleotide 
20 analyte" refers to a segment of single-stranded 
polynucleotide having a nucleotide base sequence 
corresponding to a genetic element whose pres- 
ence in a sample, e.g. a physiological sample is to 
be detected and/or identified. 
25 As used herein, the term "substantially com- 
plementary" refers to sufficient nucleotide base 
sequence homology between a polynucleotide 
probe and its target analyte to permit formation of 
stable probe-analyte hybrids 
30 As used herein, the term "physiological sam- 
ple" means a sample of blood, urine or other 
biological tissue, either unprocessed or processed, 
containing the DNA or RNA of interest. 

As used herein, the term "substantially mutu- 
35 ally exclusive" means that upon hybridization of 
the first and second probes with the target analyte. 
the two probes should not compete for the same 
nucleotide base sequence on the analyte to the 
extent that hybridization is prevented. In one par- 
40 ticular embodiment, spacing of the two DNA 
probes would have the ^-terminal nucleotide of the 
first probe approximately ten bases away from the 
5'-terminal nucleotide of the second probe. This 
will space the termini such that they are on the 
45 same side of the helix and thus position the cata- 
lyst and apoluminscer groups in the most favorable 
position with respect to each other. 

As used herein, the term "hybridization con- 
ditions" means those conditions which will enable 
so the first and second probes to form stable probe- 
analyte hybrids. The proper hybridization condi- 
tions will be determined by the nature of the 
chemical catalyst and apoluminescer employed, 
the length of the polynucleotide probes and the 
55 guanosine plus cytosine content of the probes and 
the target polynucleotide analyte. 

The term "fluorescent" generally refers to lu- 
minescent compounds having the characteristic of 
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known cataiys^ v^.y . cnTA-Fe 111 com- 

matin, metal cations, espeaally EDTA Fe mc 
niexes microperoxidase. and other redox _ en 
zyrnes) acting^pon an appropriate substrat gj- 
lecu.ar oxygen, hydrogen Jjf 
EtOOH. t-butylhydroperox.de. Imoleic ^ aro ^ 

»o Pawned dis«»ty»>a»° , » ll " 0 " s<:e '" » ** 

yp^prionic acid to 2^-d i hydroxyb.pheny.-5,5 - 
dipr opionicacid) c ^ 
apoSscers are readi.y avaitob.e from many 
C0 T^ed 0 h U e^. "polynucleotide" raters to a 

™ aed in useful quantities by cioning and ^ 
Ration of polynucleotide S^V^S* 
m«ntarv to target polynucleotides in plasmia or 

sr.^-. ***** «»r« 

« nisiA (Scott, ed. Academic Press, 

squaws 

genes confemng resistance 322 DNA 

tetracycline and ampicillm Plasm.d pBR322 dna 



can be amplified by growth of bacteria, cells ^con- 

then be em P ,oyea K12 0f HB1 0 i. Upon growth 
inC^n^l^phenicoi. high plasmid 
n, SET can be attained and the recom- 
' S C b Snt n p U S Sit isolated and purified as pre- 

^^T^W Purred vector for pro- 
duc r T P rob P e ^nucleotides 

commercialty available <^J*»T ' QNA frag . 
poration. Boston. Massachusetts ^ DNA g 

respectively, w c(ose enougn 

XSTXr hybn^ation of (X,-*,) and ( 
5 the Uet analyte) so that the trans- 

Xi— Y n ) win mo www activity of the 

nc-Xl and the 5' terminal position of (Y,-Y„) 
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the polynucleotide precursors of (Xi-X„) and ( 
Yi — Y n ) may be modified to produce Z or Z as 
appropriate. Z and T are nucleotide moieties of the 
formula 



\m 2 r 1 
Hi 



R J R 



wherein 
R 1 is BR 5 ; 
where 

B 

R 5 



is a base residue; and 
is H or T, where T is a chemical 
catalyst in the case of Z, and an 
apoluminescer in the case of Z'; 
R* and R 3 are H. OH, T, a phosphate group 
or groups, an adjacent nucleotide 
moiety, a phosphate group 
covalently linked to a moiety T or 
to an adjacent nucleotide moiety 
or a phosphate group covalently 
linked to a moiety T and an adja- 
cent nucleotide moiety; and 
R 4 is H, OH, a phosphate group, or 

T. 

Thus for at least one of nucleotide moieties X, 
through X„. R 1 is BR 5 and R s is T (a chem.cal 
catalyst), and for at least one of nucleotide moiet.es 
Y, through Y„. R' is BR* and R 5 is T (an 
apoluminescer); or, alternatively. Ft 2 . R . or R* com- 
prises a moiety T. 

Adjacent nucleotides are covalently linked by 
formation of 3'*' phosphodiester bonds. Subscr.pt 
n indicating the number of nucleotides, modified or 
unmodified, is an integer generally within the range 
2 to about 500. Preferably, n will have a value 
between 5 and 50. In general, probes compns.ng 
synthetic oligonucleotides will consist of relatively 
few total nucleotides, while probes derived from 
nucleic acid digest products will have a greater 
number of total nucleotides. 

Base residue B can be any purine, modified 
purine, pyrimidine, or modified pyrimidine base ca- 
pable of stable incorporation into a single-stranded 
polynucleotide without significantly affecting the ca- 
pacity of the polynucleotide to form hybrids with 
target polynucleotides having substantial com- 
plementarity. However, a common feature of all 
base residues B useful in the present invention is a 
point or points suitable for attachment, preferably 



covalent. of a chemical catalyst or an 
apoluminescer as the case may be. Thus, apart 
from the "classic" bases adenine, guanine, 
cytosine. uracil and thymine, other, less common 
s bases eg.. 5-methylcytosine. 5-hydroxymethyl- 
cvtosine. orotic acid derivatives, methylated bases, 
e g 1-methylguanine. etc.. can optionally be incor- 
porated into the probes of the present invention. 
Further, nucleotides Z and Z' can optionally 
,o comprise various substituents. which can be linked 
to either base or sugar portions, and which do not 
deleteriously affect the capability of the resulting 
polynucleotide to form hybrids with complementary 
target polynucleotides. 
I5 Polymer "tails" comprising a number ot 

nucleotides appropriate for conjugation tocatalyst 
or apoluminescer can be added to probe poly- 
nucleotides by use of calf-thymus terminal deox- 
vnucleotidyl transferase (TdT). which catalyzes the 
20 addition of deoxynucleotides to «» oxyl 
ends of single- or double-stranded DMA. as dis- 
closed by Roychoudhury et al.. Nucleic Acids Res. 
3:101 (1976). 

" The chemical catalysts and apolum.nescers 
« can be coupled via a 5' phosphate or 3' hydroxy 
linkage to one or more nucleotide moieties of ( 
X.-X,) or (Y. — Y„), or. in the alternative, directly 
or by an ester or other linking group to a 2\ 3 or 5 
carbon atom of one or more of such nucleotide 

30 moieties. ^ . 

Alternatively, the chemical catalysts and 
apoluminescers can be coupled to nucleotide 
moieties through crosslinker or linking 
groups."Crosslinker" or "linking group refers to a 
, 5 moiety derived from a bifunctional molecule R -L- 
' R-. wherein FV and R" are the same or different 
and represent such functional groups as -NH 2 , 
-C0 2 H, -COzR, where R' and/or R" is for example, 
2-hydroxypyridine, N-hydroxysuccinimide. -CCfeMe. 
«, or other active esters, acylimidazole. male.m.de. 
trifluoroacetate. diketene. imidoesters. sulfonate es- 
ters imine. -CHO. 1 ,2-cyclohexanedione. glyoxal. 
sulfenyl halides. alpha halo ketones, azide. etc.. 
and L is an alkylene or substituted alkylene group 
« preferably of at least three carbon atoms. Alkylene 
chain L can be substituted with such common 
. substituents as halogen. (I. Br, CI, F). hydroxy 
cyano. phenyl, amino, carboxy. alkyl. alkoxy and 
others. Further, the alkylene chain of linker L can 
50 be interrupted by one or more bivalent groups, 
eg -O- -S-. -NH-. -CH = CH-, -OC-, phenyl, - 
SOj- etc. However, functional group R' must be 
capable of forming, under appropriate conditions, a 
covalent bond with a nitrogen or carbon atom of 
55 base residue B. a carbon atom on the sugar moiety 
(5'-c) or the OH of the 3'-c. and functional group 
R- must be capable of forming, under appropriate 
conditions, a covalent bond with a side chain or 
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£idX< . Mkg = «*Q- 

^ m ay be- Clearly, the choice of linfang group 
St^ and a particular conjugation chemistry 
mu st reflect the need to preset other macro- 
7*J2 bonds critical to the integrity of the re- 
su^Trobe molecule, i.e.. peptide. N-glycos,d.c. 

succinimid'y. ^V^Z"*^ ^S* 
idazole. dimethyl ^TT^^A ^ 

SSSJ or other' active esters, 
sTstituted alkenes of the genera, formula NH,- 
(CH>\ NH21 and other suitable equivalents. 
{ A^r hybridization, a substrate for the chemical 
catalyst is added. The catalyst then acts upon the 
sSte and converts it to a transformat.on radi- 
ant important to remember « 
tiallv mutually exclusive regions of the target an 
*1 Twhich the labeled probes have hybridized 
mS be sufficiently close enough to permit .to 
Sal. generated by the chemical catalyst's acuon 
on an appropriate substrate, to convert the 
apoluminescer to a luminescer. 

After hybridization has taken place, the ^sample 
«; L Loosed to a means for exciting the 
i: r Sn general* be accomplished by 
Sting the sample with the aPP-pnateJigh 
wavelength. By "appropriate is mean • 
wavelength within the absorption spectrum of the 
ZSer If the luminescer is present in the 
SSTTt will absorb the light energy and re-em.t 
su^h energy as light of a different wavelength. The 
detect of this light response can be accom- 
oS with numerous detection device, . which >*. 
commercially available e.g.. a spectrofluonmeter. 
STsTconSary emissions of light energy «jn orjy 
occur if hybridization has taken place. Hence, the 
Snce of the target nucleotide analyte is m- 
5 cS by such secondary emissions, and the 
£5 onarget nucleotide anMyte 
Trelated to the amount of secondary light emitted. 
Sfpr^sent invention provides kits for detect- 

nfceXry reagent elements for detecting the pres- 



to STmust comprise a muitiple of ««£ abe * 
probes within which there is one eatthniMahrtBd 
„,nhA that is substantially complementary to a first 
5 SSSnlSJTSSSn o. each target analyte. The 

^ ^ reaion The apoluminescer label used must 

"^Tlollowing Examples illustrate various as- 
oects^nd SoJiments of the subject invention. In 
STEx^mples. all parts and percentages are by 
weight unless otherwise indicated. 



as EXAMPLES 

rfn j.,-«»n nt PNA probes I and II 

DNA probe I (DNA PI) is prepared by synthetic 
30 oligon^tide synthesis as commonly perform^ 
It is a 50 base sequence corresponding to the M13 
1^ region desiSated from residue 976 to residue 
mas The sequence «• 

?. iGGTCGACGGATCCCGGGGAATTCGTAA 
tpatGGTC ATAGCTGTTTCCTG . . .3 • This se- 
" prJstnt in the M13 m P 8 genome but ,s 

absent from the wild type phage. ^ bv 

DNA probe II (DNA Oil) is also prepared I by 
standard synthetic oligonucleotide synthesis tech- 
sxan .. .* alQn a 50 base oligomer which cor- 
«, niques. It is also •»» " t0 10 84 of 
responds to residues 1035 to 

45 JZence from the 3'-termina. - J^ 

PI to the ^-terminal residue of DNA PU is iu 
nuc eo des although it could be as few as 1 or as 
ae *n The S'-phosphate form of these 

enzymatic procedures. 
Pronation of rG tailed probe DNA 

This procedure follows the method of 

Dri Pllf(2 4 x 10- moles 3'-ends/ml) and 1.3 x 
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o incubated with 1 x 9 cn 

' °* ^"SS^ofSSLw and 1 

lining 20 mM tns-HCl. 0.1 m ^ 

'f ^^25 column eluted with dis- 

TTS^Sn g^rnucieotide res, 
S SiTSi ci be cone in an analogous 
manner with DNA Pll. 



EXAMPLE I 




,00 ug ol DNA PUG Or DNA PIWO) Wld 

minutes at nmo i/ m | with the nucleic 

t0 a concentration of 60.6 > "™«™ nmol 3, 

acid concentration now ad.usted to 2U 
ends/ml and the mixture ™**«* ™ ^ added 
«T Sodium borohydride (NaBrU) is now au 
Sa tin^ncentratlon of 0.375 

^hncnhata (dH 7.4) containing 100 mwi 
EI- tit mixture is separate on 
SS"x »« co.umn con^O Sephade- O- 
100 by elution against the same bune 
ONA Pl-HRP conjugate -dentified ,n Mwc» 

absorbing at 260 nm. coning g^J** 

peroxidase activity as confirmed by assay 

diacetyl dichlorofluorescein. 

Preparation of ^.r-dichloro-5-aminof.uorescein die- 

cetate (DADCAFI) 3'-end conjugates: 

Synthesis of the f^'SSS^ 
precedes by the J^ 4 * 4-nitroph- 
Histochem. 49. .1934. 19 Vchlororesorcinol are 
thalic acid and 100 >g ° ^ ^ 



o k « Pure 2'r-dichloro-5-nitrofluorescein 
for 2 hours. PulB / ,/ j' A . c compound is 

vacuuming al '^^ot^nitrofluorescein 
Reduction ° f ^ ^ dufe of R . 

acetate is f^ ( ^ ical Biochemistry 11: 
Brandt and A. Keston (Anaiyx ^ 
M , 1965). Five grams (0-0094 mo ^ 

' 5 riicSo ts-aminofluorescein diacetate 

resulting 2 ,7- dicnioro- ch)0 _ 

and J*. 

SS^Hi. compound structure is made by 

Sodium bicarbonate^oonate 
25 added to a concentration of OA ™ m0 ' (with 

is added V^STTSTni^ 
the concentration of DNAnw 
. ends/m.). Sodium bomhydnde^s added t 

C8rtr 1 0n n 2 ?5 n^o. Jlen^mL The mixture is 
30 ^ h 2 4 C foTa hours. The resulting mixture 
incubated at 4 c tor j nuu G . 100 ^ 

is purified by filtration on Sephadex® to 
u mn chromatography , **jg J^SJ^, of 
(pH 7.4) "^J^*"^ analysis, and 
35 the coniugation is made Dy « -gating the 
assaying for "^^ent in 0^ N NaOH, 
apofiuorochrome * "J^d 

40 at 520 nm. 



45 



50 



PWaraHc ol HRP S-P-ONA ProW 
concentration of 3 x iu ^ nate buffer 

55 ? 0 mMK?OUpH 7.4). containing 100 mMNaCI. 
Preparation of DADCAFI 5*-P-0NA Probe: 
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y-ends/ml) is incubatec I wtt £ g Q) , or 

£DAC in 1 x 10- mo ^' M t f a ^%oncenUatio n 

of rxT?mo.^ 

x 10 - moVm., "'*J? n * °^ re is allowed to 
x 10 - mo. ™ ™ Purification is ac- 

incubate tor 12 hours at 22 C. run 

5*-? T t , ii.i---"-* 

Detection of M13 mp8 DNA: 



Action of DADCAFI conjugated PjobJ j £ » 
DNA is accomplished by .ncubatmg ^ 

DNA probe-5 -P-DAUo« 10 mM 

mp8 DNA (0, MJB* p 0 W " g 100 mM 

potassium phosphate <pn # a 

concentration of 1 x 10 m oy an(J 
x 10 ~* M H 2 02. The Pres . 

X a,,owed to *^ * FvXt^ the 
^^r^retirarsoonrnandobserv. 

ing the resuiting 520 nm emission- whereby 
D^rns^AOCr and DNA probe, is 

5'p-HRP. 



DNA: 

, 3 --ends/m.) is incu ^^ 0 ^bodiirnide 
(EOAC) in 1 x 10- moVm. ME B B* 
\ hour. •■**» ^^"S^ntration of 

o, 3 x 10"' mo,8S/m, r ^*e bu ffer (pH 9.5) of 1 
, 0 sodium ^nat^nate^ ol 3 
x 10 r* mol/ml «.thj a finalD NA ^ 
x 10 - mo. ^fj'p^on is accompHshed 
tor 12 hours at 22 C. l-unr Sepha dex® 0- 

by chrornatog^ «• 2 mM ium phos- 



Detection of Ml3mp8 DNA: 



20 



DNA probe ^^ T;, 0 f 10 mM 
m p8 DNA (0.1 ug to IX > Ptf 10Q mM 

potassium phosphate (pH '•»> dded t0 a 

monitoring the em.ssion at 520 nm. 




40 




Preparation of Tyramine conjugated to probe DNA- 
100 ug (606 nmo. 3-end^) o. DHJ^ ► 

sodium ^SSSiS* buffer (pH 9.5) is 
Sodium bicarbonat^raroona Tyra mine 
added to a concentratjon «M OA mmo 

is added to » co n ^X n l at 202 nmo. 9- 
the concentration of DNA no ^ ^ 

ends/ml), ^ajm ^ ' d - S a % n , DNA con- 

centration of 375 umou • ^ mixture is 

c^-«^;^Ti«d Purified by 
incubated at 4 C^or J ny , eluting 

Sephadex® G-100 h te (pH 7.4) contain- 

with 10 mM potassium phosphate vpn 

ing 100 mM NaCl. 



1fl0 ug (606 nmo. ^^^Z * 
fG (0 r DNA - lis at 22'C. 

sodium meta P^ ate J° ni T butfe r (pH 9.5) is 

„ Sodium "-»«-5ntt^^ ^ 

added to a concentrator , ot ( ^ 

i8 added to a concentraton of 20 y 
^ concentration of DNA now at^ ^ ^ 

ends/mi). Sodiu- ^SSST^ • ** DNA C ° n ' 
so centration of 375 ^ mixture is 

centration of 15 nmo ends^ 

inCUba !f <1 .GloJccJumn chromatography, e.utmg 
Sephadex® G-100 column ^ cQnta|n . 
with 10 mM potassium phosphate vp 
55 ing 100 mM NaCl. 

Prep arationofLumino.coup.edto5-P-ProbeDNA: 
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100 U 9 of 5--P-DNA PI (or II) (24 x 10- mo. 
y-ends/ml) is incubated with 1 x 10- moWml of 1- 
ethyl-(3.3--dirnethylaminopropyl)carbodHm.<Je 
(St) in 1 x 10- mol/m. MES buffer. pH M lor 
1 hour. Luminol is added to a final concentrator, of 
3 x 10"' mounl in a final concentration o sodium 
bicarbonateH^bonate buffer (pH 9Ji> of 1 1 x 10 
mounl. with a final DNA concentrator , of 3 * 10 
mol 3'-ends/ml. The reaction is .ncubated for 12 
hours at 22' C. Purification j « acc»rnpi.shed by 
chromatography on a 2 x 50 cm Sephadex* G-100 
column eluted with 10 mM potassium phosphate 
(pH 7.4) containing 100 mM NaCI. 

Detection of M13 m P 8 DNA is earned out in 
the same manner as in the previous examples 
exUt that hybridization is detected by mon.tonng 
for light emitted at 430 nm. 



EXAMPLE IV 



DADCAFI AS 



F«.EDTA AS CATA LYST. 

^nmM.NhSCbH, (UH 1 AS I HANbHUHMA I iQN 

RADICAL 



Preparation of Fe-EDTA-DNA Probe: 

Triethyl ethylenediaminetetraacetate is pre- 
pared by the procedure of R. W. Hay and K. B. 
Nolan (J. Chem. Soc. Dalton Trans. PP. 134 * 1351 
(1975)). The monoaminopropyl derivative .s pre- 
pared by the procedure of R Hertzberg and P. 
££n (Biochemistry 23:3934-3945. I^M""* 
of triethyl ethylenediaminetetraacetate (0 27 mmo I) 
2 Lbined with 48 mg (0.29 mmo.) of carbony, 
diimidazole in 2.5 ml of dry dimethyHormam.de at 
22?C for 30 minutes. 2.6 m. of 1 .3-diaminopropane 
(31 mmo.) is added and the solution allowed to str 
at 22- C for 24 hours. The product is purified and 
the triester blocking groups removed by standard 
procedures. 

Preparation of 5'-P-Fe-EDTA: 

100 ug of S'-P-DNA probe (2.4 x 10"* mol 
3'ends/m.) is incubated with 1 x 10- mol/ml of 
EDAC in 1 x 10- 5 mol/ml of morpholine sulfonic 
acid lor 1 hour. 2.5 mg of EDTA- Propylamine is 
added to give a concentration of 2.4 x 10- mol/m. 
fn a concentration of sodium bicarbonate^rbonate 
buffer ( P H 9.5) of 1 x 10- mol/ml. w.th a final DNA 
conception of 3 x 10- mo. Jv-nd^Th. 
mixture is allowed to incubate for 12 hours at 
22' C Purification is accomplished by chromatog- 
raphy on a 2 x 50 cm Sephadex®- 6-100 column 

eluted with 10 mM potassium phosphate (pH 7.4) 

containing 100 mM NaCI. 

^etJtion of M13 mp8 DNA is earned out as 

above utilizing any appropriate probe combination. 



to example. DNA probe = «J 

probe ll-5'-P- = DADCAFI; or DNA probe I 
rG = DADCAFI . DNA Probe ll-EDTA-Fe. 

s Claims 

1. A polynucleotide probe of the formula 



(Y,— Y„) 

wherein Y, through Y n are the same or dif- 
JST nucleotide moieties which comely 
forr „ a polynucleotide sequence substantially 
elementary to a single-stranded region P, 
a target polynucleotide analyte; provided that 
at toast one ol nucleotide moieties Y, through 
Y comprises a nucleotide having an 
apoluminescer attached thereto sad 
apoluminescer having a compound which upon 
activation by a transformation radical, converts 
to a luminescer. 

2. A polynucleotide probe as claimed in claim 1 
wherein the transformation radical is OH . 

3. A polynucleotide probe as claimed in claim 2 
wherein the apoluminescer is selected from 
activated diacetyldichlorofluorescein. homo- 

vanillic acid. E^^^P^^'^hvd'rox: 
tyrosine, tyramine. luminol and p-hydrox 

yproprionic acid. 

4. A polynucleotide probe composition compris- 
ing two polynucleotide probes of the formulas 

(X,— X„) and(Y,-Y„) 
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wherein 

X, through X„. A Uaront a,- 

which are the same or different, are 
nucleotide moieties which collectively form 
a polynucleotide sequence substantially 
complementary to a single-stranded reg.on 
of a target polynucleotide analyte A: pro- 
vided that at least one of nucleotide moiet- 
ies X, through X„ comprises a moiety L 
where Z comprises a nucleotide having a 
chemical catalyst attached thereto capable 
of generation, from a substrate, of a trans- 
formation radical which, in turn, is capable 
of transforming an apoluminescer (as de- 
fined in claim 1) into a luminescer; and 
Yt through Y„. 

which are the same or different are 
nucleotide moieties which ^^J2 
a polynucleotide sequence substantially 
complementary to a single-stranded region 
of polynucleotide analyte A different from. 
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but proximate to, the region to which Xi 
through X„ is complementary; provided that 
at least one of nucleotide moieties Y* 
through Y n comprises a moiety Z' where Z' 
comprises a nucleotide having an 5 
apoluminescer attached thereto capable to 
being transformed into a luminescer by the 
transformation radical generated by the ac- 
tivity of the chemical catalyst of (Xi — Xo); 
further provided that (Xi— X„) and (Y,— Y n ) io 
are selected such that upon hybridization 
with A, the catalyst of (Xi— X„) is suffi- 
ciently proximate the apoluminescer of ( 
Yi— Y n ) to effect the desired transformation 
of apoluminescer to luminescer upon in- is 
troduction of the appropriate substrate. 

A polynucleotide probe composition as 
claimed in claim 4 wherein n is an integer from 
2 to about 500. 20 

A polynucleotide probe composition as 
claimed in claim 4 or claim 5 wherein Z com- 
prises a nucleotide having a chemical catalyst 
attached thereto capable of releasing an (OH") 25 
radical from a substrate and Z* comprises a 
nucleotide having an apoluminescer attached 
thereto which when reacted with a (OH") radi- 
cal is converted to a luminescer. 

30 

A method for detecting the presence of a tar- 
get polynucleotide analyte in a sample which 
comprises: 

(a) contacting the sample, under hybridiza- 
tion conditions, with a first and a second 35 
polynucleotide probe, the first probe having 

a chemical catalyst attached thereto and the 
second probe having an apoluminescer (as 
defined in claim 1) attached thereto, both 
probes being substantially complementary 40 
to substantially mutually exclusive single- 
stranded regions of the analyte, such that 
upon hybridization of both probes with the 
analyte, the chemical catalyst and the 
apoluminescer are located close enough to 45 
each other to permit the catalyst to release 
from a substrate a transformation radical 
that subsequently transforms the 
apoluminescer to a luminescer; 

(b) adding the substrate for the chemical 50 
catalyst, the substrate being capable of con- 
version to a transformation radical by the 
catalyst and the said radical being capable 

of converting the apoluminescer to a 
luminescer; 55 

(c) irradiating the sample with incident light 
within the absorption spectrum of the 
luminescer; and 



(d) measuring the light emitted by the 
luminescer. 

a A method as claimed in claim 7 wherein the 
said first and second polynucleotide probes 
are between 2 and about 500 nucleotides in 
length. 

9. A method as claimed in claim 8 wherein the 
said first and second polynucleotide probes 
are between 5 and 50 nucleotides in length. 

10. A method as claimed in any one of claims 7 to 
9 wherein the chemical catalyst is capable of 
releasing an (OH-) radical from the substrate. 

11. A method as claimed in claim 10 wherein the 
apoluminescer is as defined in claim 3. 

12. A method as claimed in claim 10 or claim 11 
wherein the chemical catalyst is selected from 
horseradish peroxidase, hematin, EDTA-Fe III 
complexes and microperoxidase, and the sub- 
strate is selected from molecular oxygen, hy- 
drogen peroxide, Methy (hydroperoxide, Ethyl- 
hydroperoxide, t-butylhydroperoxide. linoleic 
hydroperoxide, "cholesterol 5-hydroperoxide 
and cumen hydroperoxide. 

13- A kit for detecting the presence of a target 
polynucleotide analyte in a sample which com- 
prises: 

(a) a first polynucleotide probe having a 
chemical catalyst attached thereto and 
which is substantially complementary to a 
first single-stranded region of the analyte; 
and 

(b) a second polynucleotide probe having 
an apoluminescer attached thereto which is 
substantially complementary to a second 
single-stranded region of the analyte; the 
second region being substantially mutually 
exclusive from the first region but close 
enough thereto such that upon hybridization 
of the first and second probes with the 
analyte, the chemical catalyst and the 
apoluminescer are close enough to each 
other to permit the catalyst to release from 
a substrate a transformation radical that 
subsequently converts the apoluminescer to 
a luminescer. 

14. A kit as claimed in claim 13 which further 
comprises a substrate for the chemical cata- 
lyst, the substrate being capable of conversion 
to a transformation radical by the catalyst and 
the said radical being capable of converting 
the apoluminescer to a luminescer. 
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15. A kit as claimed in claim 13 or 14 wherein said 
apoluminescer and/or said chemical catalyst is 
as defined in any of claims 2, 3. 10 or 1 1 . 

Revendlcations 

1. Une sonde de polynucleotide repondant a la 
formule: 



(Y,-Y fl ) 
dans laquelle: 

les radicaux Yi a Y n sont des radicaux de 
nucleotides identiques ou diffeVents qui. collec- 
tivement, torment une sequence de polynu- 
cleotide sensiblement complementaire d'une 
region a simple brin d'un analyte nucleotide 
cible; pourvu qu'au moins Tun des radicaux 
nucleotides de Yi a Y n comprenne un nucleoti- 
de auquel est attache un apoluminescent, ledit 
"apoluminescent" etant un derive qui. par acti- 
vation a I'aide d'un "radical de transformation " 
se convertit en un luminescent. 

Une sonde de polynucleotide selon la revendi- 
cation 1. caractensee en ce que le radical de 
transformation est OH~. 

Une sonde de polynucleotide selon la revendi- 
cation 2, caractenee en ce que I'apolumines- 
cent est choisi parmi les derives actives: dia- 
cetyldichlorofluoresc^ine, acide homovanilli- 
que, acide p-hydroxyphenylacetique, tyrosine, 
tyramine, luminol et acide p-hydroxyproprioni- 
que. 

Une composition de sonde de polynucleotide 
comprenant deux sondes de polynucleotide re- 
pondant aux tormules: 

(X,— X„) et (Yi — Y n ) 

caract§ris6e en ce que: 

Xi a Xn. qui sont identiques ou diffe- 
rents. sont des radicaux nu- 
cleotides qui. collectivement, 
forment une sequence de poly- 
nucleotide sensiblement com- 
plementaire a une region a 
simple brin d'un analyte A de 
polynucleotide cible; pourvu 
que au moins Tun des radicaux 
de nucleotide Xi a X„ com- 
prenne un radical Z, Z compre- 
nant un nucleotide renfermant 
un catalyseur chimique attache 
a celui-ci capable de donner 
naissance a partir d'un substrat 
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a un radical de transformation 
qui a son tour est capable de 
transformer un apoluminescent 
tel que d6fini dans (a revendi- 
cation en un luminescent: et 
Yi a Yn. qui sont identiques ou difte- 
rents. sont des radicaux nu- 
cleotides qui. collectivement. 
forment une sequence de po- 
lynucleotide sensiblement com- 
plementaire a une region a 
simple brin d'un analyte A de 
polynucleotide different de. 
mais proche de. la region a 
laquelle Xi a X„ est comple- 
mentaire; pourvu qu'au moins 
Tun des radicaux nucleotides 
Yi a Y n comprenne un radical 
Z\ T comprenant un nucleoti- 
de renfermant un apolumines- 
cent attache a celui-ci capable 
d'§tre trahsforme en lumines- 
cent par le radical de transfor- 
mation cree par I'activite du ca- 
talyseur chimique de (Xi — Xo); 
pourvu encore que (Xi— X,,) et 
(Y, — y n ) soient choisis de fa- 
con a ce que. par hybridation a 
I'aide de A, le catalyseur de 
(Xi-X„) soit suffisamment pro- 
che de rapoluminescent de ( 
Y, — Y n ) pour effectuer la trans- 
formation souhaitee de rapolu- 
minescent en luminescent par 
introduction du substrat appro- 
prie>. 

5. Une composition de sonde de polynucleotide 
selon la revendication 4, caract6rise en ce que 
n est un nombre entier compris entre 2 et 
environ 500. 

6. Une composition de sonde de polynucleotide 
selon la revendication 4 ou 5. caractSrise en ce 
que Z comprend un nucleotide auquel est rat- 
tache un catalyseur chimique capable de libe- 
rer un radical (OH') a partir d'un substrat et T 
comprend un nucleotide auquel est rattache un 
apoluminescent qui, lorsqu'on le fait reagir 
avec un radical (OH") est convert! en un lumi- 
nescent. 

7. Un procede de detectino de la presence d'un 
analyte polynucleotide cible dans un echantil- 
lon qui comprend les etapes suivantes: 

(a) on met rechantillon. dans des conditions 
d'hybridation. au contact d'une premiere 
sonde et d'une deuxieme sonde de polynu- 
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^ . ftra miferfl sonde renfermant un 
cleotide. la premtere sonu 

rapolominescetrt scent ^ 88 J^ eur 

•SSKSss 

seur chitnique. » » transformation 
LSedeconveLrapo^nescentenun 

In^ente comprise dans le spectre dab- 

nescent. 

gueur comprise entre 2 et environ ^ 
tides. 

cat (OH-) * Partir du substrat. 
defini dans la revendication 3. 

de ranorc. su bstrat est choisi par- 

peroxyde de cumene. 
«. Un kit de detection de .a presence d'un anaiy- 



30 



35 



40 



LrToaTd^n substrat un radical de trans- 

ZHZ i*. "^—sceT 
rapoluminescent en un luminescent. 

14 . un Kit selon la «^f^J^£^5Sl 

rapoluranascs™ en Mesont 

rise en ce que cette ap° ^ dans 

ratalvseur chimique esi w m n 
fjne quelconqoe des revendications 2, 3. 10 

ou 11. 
Patentanspriiche 

r Polynucleotid-Sonde der Formel 

(Y 1 — Y„) 



worin 
Y 
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V, bis Y n die g-eichen oder unter ***** 
Nucleotid-Struktureinheiten «nd. *• KoUekU 
eine PoWnucleotid-Sequenz ,m 

sentlicnen ae^nucleotid- 
strangigen Bere,ch ^es^e. * s 
Analvten ist; mit der Macgauw. » 

« ri«r Nucleotid-Struktureinheiten Y, bis Y„ 
eine der Nucieora o gebundenen 

Sn einen Lumineszenzstotf umwandelt. 
das Transformations-Rad.kal OH «L 
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Polynucleotid-Sonde nach Anspruch 1. worm 
der Apolumineszenzstoff ausgewahtt ist aus 
aktiviertem Diacetyldichlorfluorescein, Homov- 
anillinsaure. p-Hydroxyphenylessigsaure. Tyro- 
sin. Tyramin. Luminol und p-Hydroxypropnons- 5 
aure. 

Poiynucleotid-Sonden-Zusammensetzung, um- 
fassend zwei Polynucleotid-Sonden der For- 
main 

(X,— und(Y,--Y n ). 
worin 
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Xi bis X„. die gleich oder unterschiedlich sind. 
Nucleotid-Struktureinheiten sind. die kollektiv 
eine Polynucleotid-Sequenz bilden. die im we- 
sentlichen komplementar zu einem einzelstran- 
qiaen Bereich eines Ziel-Polynucleotid-Analy 
ten A ist; mit der Maflgabe. daB wenigstens jo 
eine der Nucleotid-Struktureinheiten Xi bis X„ 
eine Struktureinheit Z umfaflt. worin Z ein Nu- 
cieotid mit einem daran gebundenen chemi- 
schen Katalysator umfaBt, der befShigt ist. aus 
einem Substrat ein Transformations-Radikal zu 25 
erzeugen. das seinerseits fahig ist. einen Apo- 
lumineszenzstoff (wie er in Anspruch 1 defi- 
niert ist) in einen Lumineszenzstotf zu transfor- 

mieren. und _ 
Y, bis Y„. die gleich Oder unterschiedlich sind. 30 
Nucleotid-Struktureinheiten sind. die kollektiv 
eine Polynucleotid-Sequenz bilden. die im we- 
sentlichen komplementar zu einem einzelstran- 
gigen Bereich eines Polynucleotid-Analyten A 
ist der von demjenigen Bereich. zu dem X, ■» 
bis X, komplementar ist. verschieden ist. s.ch 
iedoch an diesen anschlieBt; mit der Mafigabe. 
daB wenigstens eine der Nucleotid-Strukturein- 
heiten Yt bis Y„ eine Struktureinheit T umfaBt. 
worin Z' ein Nucleotid mit einem daran gebun- <o 
denen Apolumineszenzstoff umfaBt. der beta- 
higt ist. durch das Transformations-Radikal 
sich in einen Lumineszenzstofl umzuwandeln. 
das durch die AktivitSt des chemischen Kataly- 
sators von (X, -X«) erzeugt wird; und weiterhm <s 
mit der Maflgabe, dafl (X,-X„) und (Y,-Y n ) 
so gewShlt werden. daB bei der Hybridisierung 
mit A der Katalysator von (X,-X«) sich hinrei- 
chend nahe bei dem Apolumineszenzstoff von 
(Y,— Y„) betindet. urn beim Einbringen des so 
geeigneten Substrats die Transformation des 
Apolumineszenzstoffes in einen Lumineszenz- 
stotf zu bewirken. 
5 Polynucleotid-Sonden-Zusammensetzung nach 55 
Anspruch 4. worin n eine ganze Zahl von 2 bis 
etwa 500 ist. 



Polynucleotid-Sonden-Zusammensetzung nach 
Anspruch 4 oder Anspruch 5. worin Z em Nu- 
cleotid mit einem daran gebundenen chemi- 
schen Katalysator umfaBt. der befShigt ist aus 
einem Substrat ein (OH~)-Radikal freizusetzen. 
und Z' ein Nucleotid mit einem daran gebun- 
denen Apolumineszenzstoff umfaBt. der bei der 
Reaktion mit einem <OH-)-Radikal in einen Lu- 
mineszenzstotf umgewandelt wird. 

Verfahren zum Nachweis der Anwesenheit ei- 
nes Ziel-Polynucleotid-AnaJyten in einer Probe, 
umfassend 

(a) das In-Beriihrung-Bringen der Probe un- 
ter Hybridisierungs-Bedingungen mit einer 
ersten und einer zweiter Polynucleotid-Son- 
de wobei die erste Sonde einen daran ge- 
bundenen chemischen Katalysator aufweist 
und die zweite Sonde einen daran gebunde- 
nen Apolumineszenzstoff (wie er in An- 
spruch 1 definiert ist) aufweist. wobei die 
beiden Sonden im wesentlichen komple- 
mentar sind zu einander im wesentlichen 
gegenseitig ausschlieBenden einzelstrangi- 
gen Bereichen des Analyten. in solcher 
Weise. dafl bei der Hybridisierung der bei- 
den Sonden mit dem Analyten der chemi- 
sette Katalysator und der Apolumineszenz- 
stoff sich drtlich hinreichend dicht beie.nan- 
der befinden. urn zu ermoglichen. daB der 
Katalysator aus einem Substrat em 
Transformations-Radikal freisetzt. das an- 
schlieBend den Apolumineszenzstoff in ei- 
nen Lumineszenzstotf transformiert; 

(b) das HinzufUgen des Substrats fur den 
chemischen Katalysator. wobei das Substrat 
zur Umwandlung in ein Transformations-Ra- 
dikal durch den Katalysator befahigt ist und 
das Radikal den Apolumineszenzstoff in ei- 
nen Lumineszenzstotf zu transformieren ver- 
mag; 

(c) das Bestrahlen der Probe mit einfallen- 
dem Licht innerhalb des Absorptionsspek- 
trums des Lumineszenzstotfes: und 

(d) das Messen des von dem Lumineszenz- 
stoff emittierten Lichtes. 

8. Verfahren nach Anspruch 7. worin die erste 
und die zweite Polynucleotid-Sonde jeweils 
eine LSnge von zwischen 2 und etwa 500 
Nucleotiden haben. 

9 Verfahren nach Anspruch 8. worin die erste 
und die zweite Polynucleotid-Sonde jeweils 
eine LSnge von zwischen 5 und etwa 50 Nu- 
cleotiden haben. 

10. Verfahren nach irgendeinem der AnsprOche 7 
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bis 9. worin der chemische Katalysator befa- 
higt ist aus einem Substrat ein (OH")-Radikal 
freizusetzen. 

11. Verfahren nach Anspruch 10, worin der Apolu- 5 
mineszenzstoff einer ist, wie er in Anspruch 3 
definiert ist. 

12. Verfahren nach Anspruch 10 oder Anspruch 

11, worin der chemische Katalysator ausge- io 
wahlt ist aus Meerrettich-Peroxidase, Hamatin, 
EDTA-Fe<lll)-Komplexen und Mikroperoxidase 
und das Substrat ausgewahlt ist aus molekula- 
rem Sauerstoff, Hydrogenperoxid. Methylh- 
ydroperoxid, Ethylhydroperoxid, t-Butylhydrop- is 
eroxid, Linolhyproperoxid, Cholesterin-5-hy- 
droperoxid und Cumolhydroperoxid. 
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13. Kit zum Nachweis der Anwesenheit eines Ziel- 
Polynucleotid-Analyten in einer Probe, umfas- 
send 

(a) eine erste Polynucleotid-Sonde, die ei- 
nen daran gebundenen Katalysator aufweist 
und im wesentlichen zu einem ersten ein- 
zelstra'ngigen Bereich des Analyten komple- 25 
mentar ist; und 

(b) eine zweite Polynucleotid-Sonde, die ei- 
nen daran gebundenen Apolumineszenzstoff 
aufweist und im wesentlichen zu einem 
zweiten einzelstrangigen Bereich des Anaiy- 30 
ten komplementa> ist, wobei der zweite und 

der erste Bereich einander im wesentlichen 
gegenseitig ausschlieBen, jedoch hinrei- 
chend dicht beieinander liegen, so dafl bei 
der Hybridisierung der ersten und der zwei- 35 
ten Sonde mit dem Analyten der chemische 
Katalysator und der Apolumineszenzstoff 
sich dicht genug beieinander befinden, urn 
zu ermoglichen, daA der Katalysator aus 
einem Substrat ein Transformations- Radikal 40 
freisetzt. das anschlieflend den Apolumines- 
zenzstoff in einen Lumineszenzstoff umwan- 
delt. 

14. Kit nach Anspruch 13, weiterhin umfassend ein 45 
Substrat fOr den chemischen Katalysator, wo- 
bei das Substrat zur Umwandlung in ein 
Transformations-Radikal durch den Katalysator 
befMhigt ist und das Radikal den Apolumines- 
zenzstoff in einen Lumineszenzstoff umzuwan- 50 
deln vermag. 

15. Kit nach Anspruch 13 oder 14, worin der Apo- 
lumineszenzstoff und/oder der Katalysator Stof- 

fe sind, wie sie in irgendeinem der Anspriiche 55 
2, 3. 10 oder 11 definiert sind. 
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